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“The Grim Arithmetic of Water”

The National Academy of Science
recommends “that the GPM mission
be launched without further delays,
citing its international nature and the
importance of understanding the
availability of fresh water.”



Weather, Climate, and Water Cycle Events Have Socio-
Economic Implications

Landsat

GOES

DMSP

NOAA



Domestic and International Drivers..



GPM and NASA Applied Science Approach



• the USAID Famine Early
Warning System Network
(USAID/FEWS-Net) is a joint
program of DoS, USGS, NOAA

• goal is crop and weather
assessment around the world

• TRMM real-time Multi-Satellite Precipitation Analysis (MPA) tested in
2003; first results are promising

• MPA now in quasi-operational worldwide
High Resolution, Multi-Satellite Products are increasingly being used
for flood assessment

Web-Based and National Warning Alert Systems are being developed
for science and applications use (http://trmm.gsfc.nasa.gov and IFNet
(Japan))

Products may be valuable for warning and mitigations strategies

TRMM Data Used by USAID, USGS for Crop ForecastsTRMM Data Used by USAID, USGS for Crop Forecasts

deficits in Water
Requirement Satisfaction
Index match field reports
of reduced yields

figure courtesy of G. Senay, USGS/EDC

timing of rain
arrivals match
field reports

figure courtesy of G. Senay, USGS/EDC



Partnerships in Applied Sciences

Many National Applications
Areas are Directly Relevant to
GPM:



GPM Objectives -Inherent Societal Benefit



JAXA’s Perspective

http://www.eorc.jaxa.jp/GPM/index_e.htm



Effective usage of GPM data in applications - II

• Weather Forecasting, NWP, data assimilation, and reanlaysis:

• Advanced assimilation methods to extract maximum information from precipitation
data in the presence of forecast model errors

• Improved understanding and modeling of precipitation error properties
• Tropical Cyclone Assessment/Prediction

• Hydrological modeling & prediction:

• Innovative hydrological modeling and prediction systems
• Hydrometeorological testbeds for evaluating the quality of satellite precipitation

products in hydrological applications
• Improved techniques for merging high-resolution global precipitation products based

on combined satellite and ground measurements
• Societal Applications Derived From Advances Above

• Public Health
• Agricultural Efficiency
• Water Resource Management
• Land Management/Planning
• Homeland Security



Improving weather forecasting through rainfallImproving weather forecasting through rainfall
assimilationassimilation

NASA/GSFC (research):
• 1D+3DVAR continuous rain assimilation

(improved 5-day Bonnie forecast)

ECMWF (research, operational 2004):
• 1D+4DVAR rain assimilation

(improved 3-day Zoe forecast)

NOAA/NCEP (real-time operational):
• 3DVAR rainfall assimilation (reduced over-

prediction of tropical convection)

FSU (research, semi-operational):
• Multi-model super-ensemble forecast

(improved hurricane precipitation forecast)

JMA (operational Oct. 2003):
• 3D & 4DVAR rainfall assimilation
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Effective usage of GPM data in applications -
Lessons learned:

Direct benefits of observations of precipitation intensity and structure
• Monitoring extreme precipitation events and freshwater availability
• Improving position fix for typhoon/hurricane predictions

xxxxPosition Error in Nautical Miles

Higher-resolution GPM radiometer
data can provide better position fixes
in early stages of storm development

TMI 85GHz Image of
enclosed eye with spiral bands

 AMPR (obs)        GMI (Core)        AMSR-E              TMI     SSMIS

Synthesized
Brightness
Temperatures
(R. Hood
NASA/MSFC)
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Global Satellite Precipitation Program
Improved rainfall forecasts in excessive rainfall events from

xx mm/day to yy mm/day.

Case Study: NOAA – Weather & Water
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Monitor and Observe Component
Develop global, <3 hourly satellite retrievals (visible, IR,
passive MW, active MW?,  with 15-minute data latencyC

om
po

ne
nt

A
ct

iv
it

y Real-time Product Generation Activity
Increase the number of global, real-time precipitation rate

retrievals from xx (2003) to yy (2010)

Goal 3. Weather & Water
Increased accuracy and lead time of warning and forecasts

Indicator: Forecast accuracy for rainfall > 25 mm/day
Unit of Measure: mm/day

Baseline: xx mm/day (2003)
Target: yy mm/day (2010)

Indicator: Satellite observations
Unit of Measure: global #/3-hours

Baseline: xx/3-hours (2003)
Target: yy/3-hours (2010)

Indicator: # precipitation retrievals
Unit of Measure: global #

Baseline: xx (2003)
Target: yy (2010)



Operational and Operational and ““Human ScaleHuman Scale”” Applications Stakeholder (NOAA, USDA, Applications Stakeholder (NOAA, USDA,
Water Resource Agencies, etc.) Requirements are Driving the Need for BetterWater Resource Agencies, etc.) Requirements are Driving the Need for Better

Precipitation Estimates �Precipitation Estimates �

--Source: NOAA@GPM Applications Workshop 2002--Source: NOAA@GPM Applications Workshop 2002



Considerations As We Approach GPM

Improved understanding of the “science” of calibration/merging/blending issues

Leverage all products: gauge, radar, and satellite to produce an optimal global
rain map for applications

---->must approach scales of the user community for global use)

Satellite-based flood products must leverage ancillary data and systems (LDAS,
soil moisture, model-predicted precipitation)

uncertainty characterization (e.g. rain detection error, bias, and spatial structure
of random error) of instantaneous microwave precipitation

Precipitation type information to distinguish rain from frozen precipitation

Cold Season/Climate Applications

GIS standards or interfaces/Others??

Develop similar “NOAA Model” with other Domestic/International Agencies


